The airway stents restore patency in the face of luminal compromise from intrinsic and/or extrinsic pathologies. Luminal compromise beyond 50% often leads to debilitating symptoms such as dyspnea. Silicone stents remain the most commonly placed stents worldwide and have been the "gold standard" for the treatment of benign and malignant airway stenoses over the past 20 years. Nevertheless, silicone stents are not the ideal stents in all situations. Metallic stents can serve better in some selected conditions. Unlike silicone stents, there are large and increasing varieties of metallic stents available on the market. The lack of prospective or comparative studies between various types of metallic stents makes the choice difficult and expert-opinion based. International guidelines are sorely lacking in this area.
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Dumon was the first physician to place a dedicated and specially designed airway stent in 1987 in Marseille. This dedicated stent consisted of a silicone tube with small studs on the external surface to reduce migration [1] . Consequently, several companies started to develop other airway stents with silicone and metal. In the last 20 years, numerous reports have been published about the use of selfexpanding and balloon expandable metal stents for the treatment of tracheobronchial malignant and benign stenoses, tracheobronchomalacia (TBM), fistulas and dehiscences [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] .
Self-expandable stents are made of a shapememory alloy, generally nitinol (nickel-titanium). When the stent is released, it expands spontaneously to reach its original shape and diameter. On the other hand, balloon expandable metallic stents (the first generation of airway metallic stents) were made of metal (steel) meshes that did not possess a memory shape. A balloon was then necessary to deploy them. Most of these stents had originally been developed for use in the vascular system but were found to be adequate for placement in the central airways after only minor modifications, if any at all. The latest developments include stents made of shape memory alloys and composite stents made from metals and polymers [17] [18] [19] . But, so far, the Dumon stent (Tracheobronxane Ò , Novatech, La Ciotat, France) remains the most commonly placed stent worldwide. Dumon stents have been the 'gold standard' for the treatment of benign and malignant airway stenoses over the past 20 years [20, 21] , with two specific designs: straight and Y-shaped (for disease involving the carina) [22] . By the way, it is interesting to notice that, in the Thoracic Endoscopy Unit of Marseille, where the Dumon stent was conceptualized and used, the percentage of silicone stent placement has dropped from 100% in 2000 to 65% in 2013. The remaining 35% of the stents used are now fully covered, selfexpandable, metallic stents (SEMS). This goes to prove that the Dumon stents are not the ideal stents in all situations and that metallic stents can serve better in some selected conditions.
Usual indications for airway stents
The main purpose of stents designed for use in the central airways (trachea, mainstem bronchi and, in select cases, lobar bronchi) is to restore patency of the airway to as close to a normal caliber as possible. Any endoluminal pathology responsible for debilitating symptoms such as dyspnea and associated with a significant reduction in airway luminal diameter (>50%) may be an indication for airway stents [20, 21] . Three major indications have been established:
. Palliation of malignant extrinsic compression and endoluminal intrinsic lesions . Treatment of benign airway stenosis and TBM . Treatment of airway fistulas and dehiscences
In life-threatening situations, there are no absolute contraindications for stent placement. However, other techniques should be considered before a stent is placed. For instance, endoluminally growing tumors should be first treated with laser resection (or some other form of ablative therapy) and then a stent should be placed if it is still necessary. Treating benign lesions requires particular caution as stents may be harmful in the long run even if early benefit is often noted [21] . In general, only removable stents should be used for these indications until a multidisciplinary team has determined inoperability [21] and all other options are exhausted.
Airway stents are generally divided into two types: the silicone stents and the metallic stents [17] . Only metallic stents will be addressed in this review.
Metallic stents: overview
The Ultraflex stent (Boston Scientific, Natick, MA, USA)
Made from nitinol, this stent has replaced the former Strecker stent, which was made from tantalum [23] . The knitted design permits axial and radial movements of the wire filaments. Thus, an Ultraflex stent can adapt well to the irregular contours of the airways [24] . Uncovered and partially covered (polyurethane) versions are available. The last 5 mm on each end of the partially covered stents are uncovered and hold the stent in place; this type is the most popular (FIGURE 1). They have been used for the treatment of malignant and benign stenoses [25] [26] [27] [28] [29] . As the expansion force of the knitted nitinol stent is not very high [24, 30] , sufficient pre-dilatation is required to accomplish good airway patency. It has also been used to seal airway fistulas to the esophagus or the pleural cavity. The stent is mounted on a semi-rigid catheter with the Crochet knotting technique. Over a guidewire, it can be placed and deployed under fluoroscopic or direct vision with flexible endoscopes. Distal and proximal release stents are available. They can be pulled up with any grabbing or biopsy forceps, in case they have been released too distally. Pushing such a stent further down is more difficult. This stent is the successor of the Alveolus stent (Alveolus, Charlotte, NC, USA), which was the first fully covered metal stent, introduced in 2007. It has been shown that this stent can be deployed easily with a flexible bronchoscope under conscious sedation like the Ultraflex stent mentioned above. Positioning of this stent under direct endoscopic vision is extremely precise. The Aero stent is dumbbell shaped so that the ends cannot pinch into the mucosa. The stent is cut from a tube of nitinol and covered with polyurethane (FIGURE 2). It does not change its length under compression. The resistance against foreshortening is accomplished by internal bridges between the filaments. It adds stability to the stent but it does impair its ability to adapt to anatomical changes in diameter (main bronchus to bronchus intermedius) or angulation. The stent cannot be bent as much as the Ultraflex stent and tends to keep a straight form. While granulation tissue formation seems to be less of an issue with this stent, migration is seen more often. However, it is the first metallic stent that can be replaced or removed with flexible instruments at any time [31] .
These stents are woven from a nitinol wire. Their basic shape is similar to that of the Aero stent with a straight middle section and enlarged edges. The edges are smooth and the inner surface is hydrophobic for the Micro-Tech stent and hydrophilic for the Aerstent. It has an expansion force that is twice as high as the Ultraflex stent. The stent is completely covered with thin-walled silicone. It is released from a semi-rigid catheter under fluoroscopic or endoscopic vision but, unlike the Aero stent, it has some foreshortening, which is similar to the Ultraflex stent. Sizing and positioning is slightly more critical. While pulling up the stent is easy, bringing it further down once it has been released can hardly be accomplished with flexible instruments. The stent is suitable for slightly curved airways. In tapered airways, migration is a common problem. This stent is available as a Y shape (FIGURE 3) as well as J shape [32] . This newly developed stent is deployed out of a semi-rigid introducer requiring good skills in rigid bronchoscopy. The stent is self-expanding with relatively high expansion force. A unique feature is that it can be custom-made in various combinations of tracheal and bronchial diameters and lengths. These stents are even three-dimensionally shaped for complex problems with distorted airways. The edges and inner surface are smooth but problems with retained secretions and material failure, such as disintegration of the flexible covering, have been observed.
The NiTi-stent (Taewoong Medical, Seoul, North Korea) & the Hanaro stent (M.I.Tech, Seoul, North Korea) [21] These stents are also made from nitinol wires. Placement of this catheter-preloaded stent is possible with flexible instruments. The stents are fully covered with polytetrafluoroethylene, a material known to be resistant to sticky mucus. The shape of these stents with funnel-shaped ends is similar to an esophageal stent (FIGURE 4, panels A and B). The smooth but expanding ends of the stents should prevent migration, but it remains to be seen whether granulation tissue formation will occur more often. Both stents have retrieval drawstrings like the Ultraflex stent which facilitates repositioning, if necessary.
This stent is self-expandable; made of nitinol, with memory shape effect mesh. Depending on the design, it has straight or tapered ends. It is also available in a conical shape. The clamps connecting the meshes are made of an elgiloy (an alloy of cobalt, chrome and nickel). It is available in a covered or uncovered version (FIGURE 5) . The coverage is supplied with and extra-thin polyester tissue. Custom-made stents according to physician's specifications are available. Radio-opaque gold markers are placed on the mesh. The stents are fully handcrafted.
The Bonastent (Sewoon Medical, Cheonan, South Korea)
It is a new SEMS made of nitinol (FIGURE 6) . It presents with a hook and cross wire structure, a polygon mesh and flare ends. The cover is made of performance-formulated silicone. The manufacturer states low rate of shortening, segmental compression to reduce the risk of migration and a reduced delivery device diameter.
Metallic airway stenting according to indications

Malignant extrinsic compression & endoluminal intrinsic lesions
Bronchial obstruction is frequently encountered during the course of bronchial carcinoma. More than 30% of bronchial carcinomas present as a central airway obstruction [33] . Malignant airway obstruction is often classified based on the type of airway involvement [34] . Airway involvement can be intrinsic (limited to endoluminal involvement), extrinsic (entirely extraluminal compression) or mixed (with both intra-and extraluminal obstruction of the airways) [30] . Purely intrinsic involvement can often be managed with debulking techniques to remove the endoluminal tumor [34] . On occasions, a stent may be placed as a bridge to chemo-radiotherapy or alternatively may be considered as a permanent palliative solution when the risk of local recurrence is high. Extrinsic compression without intraluminal disease is readily treated with dilatation followed by stenting. Mixed (intrinsic and extrinsic) obstruction The use of SEMS in the airways in the adult population Review informahealthcare.com treatment is usually multimodality with debulking and stent insertion (FIGURE 7 ).
An efficient endoscopic treatment allows for oncologic treatments to be done in better conditions with reduced complications and improve subjective respiratory symptoms, lung function [35] , performans status, survival [36] [37] [38] [39] and quality of life [40] . Life expectancy of patients presenting with symptomatic obstruction successfully treated is equal to that of asymptomatic patients for equivalent stage of the disease [41] . Usually, benefits noted after successful bronchoscopic treatment of obstruction last for 2-3 months [36] . Benefit duration after stent placement is generally reported to be around 4 months [42] .
In malignant conditions, silicone stents or SEMS show an identical efficacy and safety profile [22, 29, 43] because of the too short life expectancy to discern any significant differences in long-term complications caused by different types of stents. In addition, removability of stents, unlike in benign indications, is not the objective in malignancy where palliation is the goal.
Other indications for endobronchial treatment include endobronchial metastases (e.g., esophageal, thyroid, renal cell carcinoma, colon and melanoma) or alternatively low-grade primary tumors (e.g., adenoid cystic carcinomas, typical or atypical carcinoids).
Benign airway stenosis Post-intubation or post-tracheostomy tracheal stenosis
Even if surgical repair (sleeve resection) is the best definitive solution, approximately 50% of patients present with acute respiratory distress prompting emergent less invasive endoscopic treatments as a bridge to surgery. A significant number of patients are deemed poor surgical candidates for a myriad of clinical and technical reasons making bronchoscopic management the only alternative [44] .
One can divide post-intubation or post-tracheostomy tracheal stenosis (PITTS) into two different types: the web-like PITTS (disease of the tracheal mucosa sparing the cartilaginous rings) and the complex PITTS (involving deterioration of the cartilaginous support) [45] . The web-like PITTS is generally successfully treated by radial mucosal incisions followed by mechanical dilation [46] . The rate of success is close to 90%, in one to three sessions [47] . For the complex PITTS, mechanical dilation alone is often not sufficient [45] . In case of surgical contraindication, the next step would be the placement of a stent in order to maintain the long-term patency of the tracheal lumen and prevent recurrence [45] .
The choice of the stent is important. Not fully covered SEMS have shown to make potentially operable PITTS inoperable because of the severe complications (such as expeditious fibrosis and scarring) associated with the technique [48] .
In addition, they are more difficult to remove because of the re-epithelialization of their uncovered parts. These facts prompted the US FDA to issue recommendations to limit the use of SEMS in benign tracheal stenosis [49] . Metallic tracheal stents should only be considered in patients with benign airway disorders if and when all other treatment options (such as Review Dutau, Musani, Plojoux, Laroumagne & Astoul tracheal surgical procedures or placement of silicone stents) have been considered and not deemed possible. Using metallic tracheal stents as a bridge to other therapies is not recommended, because removal of the metallic stent can result in serious complications. If a metallic tracheal stent is the only option for a patient, only an experienced physician, well versed in metallic stenting should perform the procedure. If removal is necessary, a physician trained and experienced in removing metallic tracheal stents with rigid bronchoscopy should undertake that [50, 51] .
Despite these recommendations, some authors continue to use SEMS in benign PITTS [52] . We think that the main reason for still using partially covered or uncovered SEMS rather than silicone or fully covered stents, in this situation, is the lack of skills and training in rigid bronchoscopy [53] .
Silicone stents or fully covered SEMS are more suitable because of their easy removability and are not likely to jeopardize a future surgery. A paper investigating fully covered SEMS (FIGURE 8) in benign tracheal stenosis found a rate of complications (mainly migration) too high for the authors [19] . Another paper on the use of fully covered SEMS found that temporary placement was safe and effective with an optimal duration of stent placement within 4-8 months [54] .
Bronchial stenosis following lung transplantation
After lung transplantation (LT), stent placement can be considered for bronchomalacia, bronchial stenosis, combined stenosis and malacia or bronchial dehiscence, when these conditions are responsible for respiratory symptoms, persistent decline in lung function or postobstructive complications such as mucus retention and/or infection.
SEMS in bronchial stenosis allow immediate and long-term maintenance of airway luminal dimensions in 80 and 45% of cases, respectively in one study [55] . Immediate dyspnea relief is expected in up to 94% of patients after stent deployment [56, 57] . Concerns regarding long-term complications of SEMS for benign airway diseases have been raised [58, 59] . Previous reports have shown an overall 54% incidence of complications, of which 16-33% are due to infection, 12-36% due to granulation tissue formation and 5% due to stent migration [55, 56, 58] . Stent colonization has been described in up to 78% of patients, occasionally, with biofilms formation. Other complications include halitosis and metal fatigue. SEMS, once deployed, become very difficult or impossible to remove if The use of SEMS in the airways in the adult population Review informahealthcare.com left in place for a long enough time. Consequently, their use in benign disease should be cautious [58] . Recently, a new fully covered SEMS has been used with some success in post-LT anastomotic stenosis [59] , but others failed to demonstrate any therapeutic advantage [60] .
Tracheobronchomalacia
Adult TBM is traditionally defined as a localized or diffuse expiratory reduction >50% of the airway lumen [61] [62] [63] [64] . During recent years, various stents have been used for this indication [61, 65] . It is difficult, however, to draw conclusions about the efficacy of endoluminal stents pertaining only to TBM and excessive dynamic airway collapse based on available data [61] . Pulmonary function tests improve significantly after stenting. More than one stent may be required if the symptoms persist after stenting presumably because of distally migrated choke points [66, 67] . Nowadays, most endoscopists have become reluctant about the use of permanent stent placement for malacia because of the high rate of long-term complications. Therefore, a trial and error approach can be considered and a temporary stent can be placed in order to determine whether patients might benefit from internal splinting. In case of improvement, surgery using external stenting techniques can be considered or, alternatively, the stent may be left in place if tolerated and if surgery is deemed contraindicated or not technically feasible [68] .
Fistulas & dehiscences Malignant tracheobronchial fistulas
Eesophageal carcinomas show airway infiltration in up to 30% of cases [69] . Fewer than half of these patients are resectable. If an esophago-airway fistula develops, a rapid decline of the overall condition with distressing cough and aspiration pneumonia is usually observed. In rare cases, primary bronchogenic carcinomas invade the esophagus causing similar problems [70] . Insertion of an esophageal stent improves the quality of life but can fails to seal the fistula. Furthermore, the esophageal stent can protrude into the lumen of the airway and compromise ventilation (FIGURE 9) [71] . Placement of an airway stent can prevent airway obstruction from the esophageal stent and can help in sealing the fistula [72] [73] [74] .
Post-lung transplantation anastomotic dehiscences
Dehiscence often responds to medical and bronchoscopic treatment. Partial dehiscence is often treated conservatively, mainly with close surveillance and aggressive antibiotic therapy, if needed, and with the understanding that some may develop strictures, bronchomalacia or excessive granulation tissue [75] [76] [77] . Successful management of life-threatening dehiscence with the temporary placement of uncovered SEMS has been reported [76] . SEMS are also known to cause excessive granulation tissue, which provides a platform for the healing of the dehiscence. Anastomotic healing can be noticed as early as 1 week after the deployment. The stents are usually removed at 6-8 weeks after the healing and prior to their epithelialization. The mean time to stent removal was 37.5 days [76] . Uncovered SEMS are recommended to allow drainage of mediastinal and bronchial secretion and ventilation of all involved lobes and avoiding the possibility of bacterial colonization of the polyurethane coating [77] .
Post-thoracic surgery stump dehiscence
Post-pneumonectomy or post-lobectomy stump fistulas are severe complications of thoracic surgery. Its incidence ranges from 4.5 to 20% [78] . The incidence is lower for benign conditions compared with patients with a known malignancy. Management depends on a number of factors including the underlying etiology, size, time of onset of the fistula postsurgery and health status of the patient. Surgery is the treatment of choice for this condition but endoscopic techniques have been advocated as an option when Review Dutau, Musani, Plojoux, Laroumagne & Astoul surgery is not possible or has to be postponed [79] . There are very few papers in the literature reporting the use of stents in cases with a post-lobectomy or post-pneumonectomy bronchopleural fistula (BPF). Li et al. treated eight patients with a postlobectomy or pneumonectomy fistula using two types of covered, retrievable, metallic hinged stents and reported permanent closure of the BPF in seven cases (87.5%) [80] . Madden et al. treated two patients with post-pneumonectomy fistulas using a covered SEMS. However, the outcome was poor (two deaths) [81] . There are four case reports in the literature using two different types of SEMS, which described successful closure of the post-surgical BPF [82] [83] [84] [85] . Our group also published a retrospective study investigating a conical custom-made SEMS to treat large postpneumonectomy stump dehiscences (FIGURE 10) . Initial air leak sealing was effective in all the patients but long-term results were jeopardized by underlying diseases and comorbidities [86] .
Recently, Wu et al. have published their experience of the treatment of right BPFs with a novel, Y-shaped, single-plugged, covered, metallic airway stent [87] .
Physical properties of metallic stents
A stent is used to establish and maintain recanalization of the airways against the intrinsic and extrinsic compression caused by tumors and other pathologies. Rarely is the extrinsic compression so strong that a stent does not expand provided that it has been selected and released properly. Commercially available airway stents behave differently in a stress-strain test [21, 24] . Looking at the chart displaying stress-strain curves of currently popular stents, it is obvious that we still do not know how much expansion force is really required for particular airway problems [21, 24] . The silicone stents radial force is higher than the metallic stents. Among metallic stents, the Nanjing stent has the highest radial force and the Ultraflex has the lowest (the Aero stent being in between) [21, 24] . Another consideration is the behavior of a stent during coughing. Dynamic compression is essential in normal airways in order to achieve the highflow velocities required to drain secretions. The stent will deform under these pressure swings, meaning it has to be soft. However, it is know that repetitive deformation results in fatigue fractures. It is necessary to keep these limitations and possible risks in mind before and after stent insertion.
Complications of metallic airway stents
Mucostasis & halitosis
Halitosis (bad smell) results from colonization of the stent with bacteria and fungi [21] . Synthetic materials and polymer used to develop stents frequently develop biofilms. Mucostasis (FIGURE 11) is the most frequent side effect of the airway stents and is observed in at least a third of all stent patients [21] .
Migration
Stent migration is a common problem, especially in longer, straighter airways such as trachea. Less often, bifurcated stents and the stents in smaller airways can migrate as well [21] . Due to variable airway caliber in different situations such as during the procedure while the patient is lying flat under sedation or anesthesia versus ambulation and spontaneously breathing, even the well-placed and properly sized stents can migrate. Uncovered or partially covered SEMS have a lower migration rate than fully covered stents.
Granulation tissue formation
Granulation tissue formation occurs in more than half of all patients with stents to some degree. In about a quarter of all patients it becomes clinically significant, especially if bare metal stents are placed (FIGURE 12) [88, 89] . Besides granuloma formation, scarring and shrinking is often seen around the edges of the stent. Repeated scratching of sharp edges of stents over the mucosa as well as oversizing of stents can result in the development of secondary stenoses. Patients with immunosuppressive therapy, such as transplant recipients, develop less granulations [90, 91] .
Fractures & stent failures
Cyclic compressions can deform and fracture airway stents. The airways are under constant repetitive pressure swings from breathing. Coughing creates considerable deformation and typical metal stents are compressed down to half of their resting diameter during cough [24, 92, 93] . Despite the claims made by most manufacturers, typical fatigue fractures are often found in metallic stents, regardless of their design or material. From our personal experience, SEMS placed in the trachea are more prone to fractures than those in the bronchi where mechanical forces are not as intense (FIGURE 13) . A broken stent can lose its infrastructure and consequently, function due to its inability to withstand radial forces. Broken wire filaments can function as sharp spikes damaging the mucosa with respiratory movement of the airways promoting granulation tissue formation. The coverings of metallic stents can sometimes become loose with time and complex contours of the airways. Separation of the membrane from the wire frame or metal mesh can allow growth of the granulation tissue or tumors through the stent resulting in stent/airway obstruction. Mucus can also get trapped between the wire mesh and the membrane compromising stent lumen.
Bronchovascular fistulas
This is a potentially fatal complication of bronchovascular fistula arising from SEMS placement. In a retrospective study, Choudhary et al. found five patients who developed tracheo/ bronchovascular fistulas for a total of 483 SEMS placed [94] .
True incidence and precise time interval between the insertion of stent and onset of this complication is unknown. Additional therapeutic modalities to maintain stent patency may enhance the risk of fistula formation.
Advantages & disadvantages of metallic stents compared with silicone stents
Advantages
The possibility to insert and to remove [95] metallic stents in the airway under conscious sedation with a flexible bronchoscope has been promoted as one of the major advantages by some authors. It is also possible to place them with laryngeal mask airways [96] .
On the other hand, the necessity of rigid bronchoscopy and general anesthesia for the placement of silicone stents is considered by some as a disadvantage. However, in our opinion this should not be the case. The skills/resources to perform rigid bronchoscopy are essential for the management of potential complications that may result during and after the insertion or removal of metallic stents [97] .
Due to pliability of the silicone stent, curvilinear airway obstructions are not an ideal indication for its use. In these situations, the stent may either fold centrally resulting in obstruction or even migrate due to the tendency to maintain its straight tubular shape. SEMS in such situation are a better choice.
The tubular structure with external studs of the Dumon stent may limit its ability to achieve a complete apposition of stent to the airway wall, leading to incomplete seal in the case of a fistula and anastomotic dehiscence. This leads to a possibility of small leak around the stent. Therefore, in our practice, fully covered SEMS is the first choice to treat fistulas and dehiscences.
In case of very large airways such as in tracheobronchomegaly, a custom-made SEMS of up to 28 mm can be placed [98] whereas, due to the size limitations of the silicone stent rigid delivery system, the largest silicone stent that can be inserted is 20 mm. 
Disadvantages
Unlike silicone stents, which are indicated for the vast majority malignant and benign indications, metal stents are only indicated in malignant diseases and in very few benign diseases when all other options are exhausted [21] . In benign conditions, removability of the stent is mandatory. Silicone stents are time tested and proven to be the easiest stents to remove. The new fully covered metal stents may turn out to be better then uncovered and partially covered stents in terms of removal but jury is still out on if they will perform nearly as good as silicone stents.
Unlike silicone stents, SEMS have a relatively weak radial force that leads to secondary compression in cases of severe external airway pressure.
Silicone stents can readily be manipulated and repositioned within the airway without any concern of airway damage [21] . Silicone stents can also be tailored on site to allow ventilation of specific lobes while maintaining its radial force and the patency of the airways. Specially designed instrument allows crafting a window in the wall of the silicone stent for such indications [99] , which is impossible in metallic stents.
Conclusion
Airway stents have changed the course of central airway diseases. It cannot be overemphasized that airway stenting represent palliative, as opposed to curative interventions, irrespective of the underlying etiology. Palliation means that it should be considered only after all medical or surgical options have been exhausted. However, stenting can be considered as a primary treatment in some cases as a bridge toward the definitive management. 'A stent is a foreign body and no foreign body is perfect', so after placement, one should expect and be ready to manage stent-related complications that often require multiple serial interventions. In malignancy, the concept of 'palliation' is particularly relevant, as unfortunately patients typically die before stent-related complications have a chance to occur. In the case of benign diseases, however, the choice of the stent is critical in limiting the occurrence of stent-related complications. The only guideline ever published regarding interventional bronchoscopy is the British Thoracic Society guideline for advanced diagnostic and therapeutic flexible bronchoscopy in adults [100] . In the summary of recommendations, the chapter regarding airway support with stents (evidence-based level D) is reported in the key issues section.
Expert commentary
Airway stenting is one of the primary focuses of interventional pulmonology: the near absence of prospective and comparative studies has resulted in very low levels of evidence-based medicine in this area. In addition, administrative requirements from regulatory bodies for commercialization of medical devices (such as stents) are much lower than for drugs. As a result, close to 10 SEMS are currently available on the market without any proven advantages or disadvantages of one over the other. Hence, airway stenting is almost entirely anecdotal and based on expert opinion.
Five-year view
Randomized and prospective clinical studies are mandatory to clarify indications, patient selection and proper choice of stents for specific situations. In the future, stents will be much more than just a passive inert body providing structural support. There will be biodegradable and drug-eluting stents that will probably increase the indications and applications of stents.
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Key issues
. The use of self-expanding metallic stents (SEMS) may be considered for the treatment of malignant central airway obstruction due to extrinsic disease.
. SEMS may be used to maintain airway patency following endobronchial debulking techniques.
. SEMS can be used to restore or maintain airway patency in conjunction with other treatments such as external beam radiotherapy.
. Patients require careful specialist follow-up after stent insertion.
. Stents should be used with caution in non-malignant disease, considering their long-term complications. SEMS may be difficult to remove following long-term placement.
. SEMS should only be used in benign disease after all other therapeutic options have been exhausted.
. A risk-benefit assessment should be performed, incorporating immediate and long-term implications, prior to selecting any particular type of stent.
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